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Control Engineering Volume 23...January - December 1976 


(N) News 


ACTUATORS 

Comparing Electromagnetic Servo- 
valve Actuators for Hydraulic Pow- 
er Control. Holzbock, Werner G. 


Diagnostics Featured in GEs New 
DC Motor Drivers. (N) i 
Digital Techniques Provide Tight 
Control Over AC Motors. Klein, A. 
Dec 

Friction-Based Approach Eases Ser- 
voactuator Stability Analysis. Cy- 
rot, Luc April 
Hall-Effect Devices Control Perman- 
ent Magnet Brushless DC Motors. 
JOTEEN, FIOTIN: G.... o.5:in0:0.6.0% Aug 
Increase Stepping Motor Resolution 
with Ministepping. Pritchard, Eric 
K. Nov 
Incremental Motion. Analog Path to 
Digital Control. Bailey, S. J. . Nov 
New Technologies Advance DC Mo- 
tor Designs. Andreiev, Nikita . Jan 
Sliding Seal, Fewer Linkages Yield 
More Accurate Valve Actuator Feb 


AEROSPACE CONTROLS 
First Prototype Shuttle Engine Con- 
troller Delivered. (N) 


AMPLIFIERS, see Power controllers 


ANALOG-DIGITAL CONVERTERS 
Analog-to-Digital Converters: There's 
More to Look for than Resolution 
and Speed. Klein, A. Dec 
Microprocessor - Based Controller 
Handles Analog and Digital 1|/O. 
Monmness, BE. ccicsuvaes July 
Muliip'exer: Distributed Control De- 
sign Component. Bailey, S. J. Apr 


ANALYSIS INSTRUMENTS 
Chromatograph Control Slated for 
Dow Plant. (N) 
On-Line Analyzers for Product and 
For Waste. Bailey, S. J. .... June 


BATTERIES 
The Small UPS—The Output Side. 
Teets, Rex M. 


COMPUTERS 

A Microcomputer Tailored for Multi- 
processor Control Applications. 
Adams, G. T., T. Morgan, and J. 
Zarrella Sept 

Computer/Electrical Meter Interfac- 
ing Eased by New Circuits. Ristad, 
ay Ws, «<a :eae wea eee eeet Oct 

Digital Computer for Standard CPU. 


German Process Computer Market. 
(N) Mar 
Hardware and Software Team Up to 
Control Steam Turbine Speed. 
Uram, R. Feb 
Honeywell Adds Threes New Minis to 
Its Mini-Family. (N) Mar 
Honeywell to Offer New NC Software. 
(N) June 
Gas Distribution System Will Be 
Mini-Based. (N) July 
Minicomputers Flourish in Control 
Hierarchies. Bailey, S. J. ... May 
Mod Comp Unveils ‘‘Memory+". A tad 


New CMOS Microprocessor and so% 
RAMS from RCA. (N) . Mar 
New N-MOS RAM Results in Com- 
puter Price Reduction. (N) .. Feb 
Paper Mill Batch Digester Automa- 
ted. (N) July 
Purdue Workshop Adds ‘‘Real-Time" 
Committee. (N) Jan 
Redundant Computers in Energy 
Control Center. (N) Feb 
Results of “Do you interface fluid 
power systems with computers?” 
Jan 

Some Perspectives on Microproces- 
sors and Microcomputers. Kom- 
OE EE: ovis sue enue orn Sept 
126 Technical Sessions Scheduled 
for ‘76 NCC. (N) May 
“The Control Computer Confusion". 
(ED) July 
The CONTROL Language Challenges 
High-Level Compilers and Pro- 
anecosse Controllers. Ruhl, R. 


U. S. Micro-Mini Exhibition Slated for 
Frankfurt. (N) 


COMPUTING CONTROL 
A Microprocessor in Every Control 
Loop. Kompass, E. J. ...... Sept 
A Microcomputer Tailored for Multi- 
processor Control! Application. 
Adams, G. T., T. Morgan, and J. 
Zarrella Sept 
Carbon-Equivalent Computer Mea- 
sures Cast Iron Cooling. Warsinki, 
R.G Sept 
Color CRTs Enhance Computerized 
Train Control. Means, Joseph B. 
Jan 
Computers Control Traffic, Air Flow 
in German Tunnel. (N) .... July 
Computer/Electric Meter Interfacing 
Eased by New Circuit. Ristad, C. 


(ED) Editorial 


CRT Touch Panels Provide Maximum 
Flexibility in Computer Interaction. 
Crook, Ken July 

Justifying the Cost of Computer Con- 
trol. Bullock, J. E. and R. Giles 

May 

Meeting on Language Standard. (N) 

Mar 

Minicomputers Flourish in Control 
Hierarchies. Bailey, S J. ... May 

Multiplexer: Distributed Control De- 
sign Component. Bailey, S. J. Apr 

Purdue Workshop Adds ‘‘Real-Time” 
Committee. (N) 

Symbolic Function-Oriented Pro- 
gramming for Process Control Has 
Simple Rules. Bell, Tom and Larry 
Harris Feb 

“The Control Computer Confusion”. 
(ED) July 

1977: Control Development Needs 
Coming Clear. (ED) 


COMPUTER SOFTWARE 

Honeywell to Offer New NC Software. 
(N) June 

Industrial Software Packages. (N) 

Feb 

Meeting on Language Standard. (N) 

Mar 

Purdue Workshop Adds ‘‘Real-Time" 
Committee. (N) 

Symbolic Function-Oriented  Pro- 
gramming Process Control Has 
Simple Rules. Bell, Tom and Larry 
Harris Feb’ 

The CONTROL Language Challenges 
High-Level Compilers and Pro- 
grammable Controllers. Ruhl, R. 
C. 

1977: Control Development Needs 
Coming Clear. (ED) 


CONTROL ENGINEERS, 

PROFESSIONAL IMPROVEMENT 

Advanced Control Conference Slated 
for Chicago ‘77. (N) 

Energy Conservation: It's Time te Put 
Industrial Controls to Work. Kom- 
pass, E. J. Oct 

ISA Forms Glass and Ceramics 
Group. (N) July 

ISA '76 Meets in Houston. (N) . Sept 

ISA '76 Podium Postulates Producti- 
vity. Bailey, S. J. .......0. Sept 

“Packaging New Technology for the 
User". (ED) Nov 

Purdue Workshop Adds ‘‘Real-Time” 
Committee (N) 

Results of “Where Do You Stand 
Among Control Engineers?":. Apr 





“Sharpening Management's View of 
the Control Engineering Function”. 
(ED) 

“You Can't Keep Up; So Catch Up”. 

* (ED) Apr 

Short Courses in Control. Klein, A. 


126 Technical Sessions Scheduled 
for '76 NCC. (N) 


CONTROL SHOW-IN PRINT 
Control Show in Print. ....... June 


13 


29 


CONTROL SOFTWARE, see Computer 


Software 


CONTROL SIGNAL TRANSMISSION 
Consider the Alternatives for Switch- 
ing Low-Level Signals. Laduzinsky. 
Alan Nov 
Data System Growth to Lead Sub- 
systems. (N) July 
DEC Introduces Micro-Based Time-. 
sharing (N) Jan 
Results of “What is Your Control 
Signal Transmission Scheme?" 
May 
Signal Transmission: Plenty of Elec- 
tronic and Optical Options. Bailey, 
S. J. Mar 
What is Your Control Signal Trans- 
mission Scheme? 


26 


32 
24 


CONTROLLERS, see Process control- 
lers, also Power controllers, also Pro- 


grammable controllers 


COST JUSTIFICATION 

A Control Engineering survey: Con- 
vince Management That Control 
Can Save Energy—Talk Money. 
Klein, A. 

Boiler Controls Keep Energy Costs 
from Going Sky-High. Robnett, J. 
«cee saueviesn oneeeees Oct 

Energy Conservation Pays Off Fast 
in Chemical Plant. Giles, R. and 
J. E. Bullock 

Energy Use Reduction in Cement 
Plants Reap Savings. Maycock, J. 
Pe -relethe MEAs Set boten ele eas Oct 

Justifying the Cost of Computer. Con- 
trol. Bullock, J. E. and R. Giles 


Scheduled Equipment Control Saves 
Manufacturing Process Energy 
Andreiev, Nikita Oct 

“Sell Control System Energy Sav- 
ings". (ED) May 

Use Controls To Save Energy. (ED) 


COUNTING AND COUNTERS 

Selecting Electronic Counters To 

Meet System Needs. Lucas, Rich- 
ard K. and Philip Worley .... May 


CRT DISPLAYS, see Display of data 


DATA ACQUISITION 

Data System Growth to Lead Sub- 
systems: Report. (N) July 

Multiplexing—Once Mistrusted, Now 
in Demand. Fling, John .... Apr 


DATA HIGHWAYS 
Multiplexer: Distributed Control De- 
sign Compenent. Bailey, S. J. Apr 


Signal Transmission: Plenty of Elec- 
tronic and Optical ancien Bailey, 


DATA TRANSMISSION, see Control 
signal transmission 


DIGITAL TECHNIQUES 
CMOS Digital Circuits Control High 
Power AC Loads Directly. .. Mar 
Digital Techniques Provide Tight 
Control Over AC Motors. Klein, A. 
Dec 
Incremental Motion: Analog Path to 
Digital Control. Bailey, S. J. . Nov 
Multiplexer: Distributed Control De- 
sign Component. Bailey, S. J. Apr 
Signal Transmission: Plenty of Elec- 
tronic and Optical Options. Bailey, 
S. J. Mar 
Taylor's MOD Ill Process Control 
System Combines Single Loop 
Analog Controllers & Digital CRT 
Consoles. (N) Apr 
Weigh-Feeder Control Needs Favor 
the Digital System. Wilson, David 
Jan 
1977: Control Development Needs 
Coming Clear. (ED) ... . Dec 


DISPLAY OF DATA 
Annunciators Hold Ground Against 
the CRT. Andreiev, Nikita ... Mar 
Color CRTs Enhance Computerized 
Train Control. Means, Joseph B. 
Jan 
CRT Touch Panels Provide Maximum 
Flexibility in Computer Interaction 
Crook, Ken July 
Flat Gas Plasma Displays Challenge 
Traditional Markets. Bailey, S. J. 
Aug 
Graphic Display Reduces Design 
MIDs ~ a 2.5 Sore, & 6d pare Ie wid thie Sept 
Taylor's MOD Ill Process Control 
System Combines Single Loop 
Analog Controllers & Digital CRT 
Consoles. (N) 


DISTRIBUTED CONTROL, see Comput- 


ing control 


ECONOMICS 

A Control Engineering survey: Con- 
vince Management That Control 
Can Save Energy—Talk Money. 
Klein, A Oct 

A Microprocessor in Every Control 
Loop. Kompass, E. J....... Sept 

Balance of Trades Favors Electronic 
Instrumentation. (N) May 

Boiler Controls Keep Energy Costs 
from Going Sky-High. Robnett, 
J. D. Oct 

Energy Conservation Pays Off Fast 
in Chemical Plant. Giles, R. and J. 
E. Bullock Oct 

Energy Use Reduction in Cement 
—_ Reap Savings. Maycock, J. 

Oct 

‘evan the Small Pieces Are Big”. 
(ED) 

Justifying the Cost of Computer 
Control. Bullock, J. E. and R. Giles 


German Process Computer Market. 
(N) Mar 

“Packaging New Technology for the 
User". (ED) 


i1 


Power Simulation Model to Include 
Economics. (N) July 
Report Describes Temperature Sen- 
sor Market. Jan 
Scheduled Equipment Control Saves 
Manufacturing Process Energy. 
Andreiev, Nikita Oct 
“Sell Control System Energy Sav- 
ings". (ED) May 
The Control System As a Market. 
(ED) Feb 
The PLC Comes of Age—Update Re- 
veals New Markets. Andreiev, Ni- 
kita Apr 
Use Controls To Save Energy. (ED) 


EDITORIALS 
“Even the Smail Pieces Are Big”. 
(ED) June 
“Get Off Your Laurels’. (ED) .. Mar 
“Packaging New Technology for the 
User". (ED) Nov 
“Sell Control System Energy Sav- 
ings’. (ED) May 
“Sharpening Management's View of 
the Control Engineering Func- 
tion". (ED) Oct 
“The Control Computer Confusion”. 
(ED) July 
The Control System as a Market. 
(ED) 
The Day of the “Hang-On” 
troller. (ED) 
Use Controls To Save Energy. (ED) 
Sept 
“You Can't Keep Up; So Catch Up”. 
April 
the Feedback 


1977: Control 
Coming Clear. (ED) 


Development Needs 


EDUCATION 
ISA Forms Glass and Ceramics 
Group. (N) July 
“Packaging New Technology for the 
User’. (ED) Nov 
Results of “Where Do You Stand 
Among Control Engineers?" . Apr 
Short Courses in Control. Klein, A. 
Apr 
You Can't Keep Up; So Catch Up, 


ELECTRIC GENERATION CONTROL 


Hardware and Software Team Up to 
Control Steam Turbine Speed. 
Uram, R. Feb 

Turbine Blade Temperature Moni- 
tored by Fiber Optic System. Oct 


50 


22 


ELECTRONICS, EFFECTS ON CONTROL 


Balance of Trade Favors Electronic 
Instrumentation. (N) May 

Get Off Your “‘Laurels’’. (ED) .. Mar 

Motorola Forms Micro - Module 
Group. (N) 

“Packaging New Technology for the 
User’. (ED) Nov 

“The Control Computer Confusion”. 


ENERGY CONSESAVATION AND 

CONTROL 

A Control Engineering Survey: Con- 
vince Management That Control 
Can Save Energy—Talk Money. 
PONE, WAG ws bales es wees Oct 


14 
31 


13 
29 
21 





Boiler Controls Keep Energy Costs 
From Going Sky-High. Robnett, J. 
D. Oct 

Compuler/Electric Meter Interfacing 
- aes By New Circuit. Ristad, C. 


Ein Conservation: It's Time to 
Put Industrial Controls To Work. 
Kompass, E. J. Oct 

Energy Conservation Pays Off Fast in 
Chemical Plant. R. Giles and J. E. 
Bullock Oct 

Energy Use Reduction. in Cement 
Plants Reap Savings. Maycock, J. 
N. Oct 

Justifying the Cost of Computer Con- 
trol. Bullock, J. E. and R. Giles 

May 

Redundant Computers in Energy 
Control Center. (N) Feb 

Scheduled Equipment Control Saves 
Manufacturing Process Energy. 
Andreiev, Nikita Oct 

“Sell Control System Energy Sav- 
ings’. (ED) May 

“Sharpening Management's View of 
the Control Engineering Function '. 
(ED) 

Use Controls To Save Energy. (ED) 


FAULT DIAGNOSIS 

Alarm Analysis Can Diagnose Sys- 
tem Faults. Bristol, E. H. and H. L. 
Wade Feb 

Temperature Extremes Favor an All- 
Pneumatic Foundry Control. An- 
dreiev, Nikita 


FIBER OPTICS 

Signal Transmission: Plenty of Elec- 
tronic and Optical Options. Bailey, 
ee ee Mar 

Turbine Blade Temperature Moni- 
tored by Fiber Optic System. Oct 


FLUID POWER 

Electrical Ladder Diagram Simplifies 
Moving Part Logic Design. Kiehl, 
Richard B. and Don Arend .. Feb 

Hardware and Software Team Up to 
Control Steam Turbine Speed. 
SNA, NO x ales eS bore sis Feb 

Results of ‘Do you interface fluid 
power systems with computers?" 


41 


50 


20 


GRAPHIC PANELS, see Display of data 


GAS PLASMA DISPLAYS, see Display 
of data 


HIERARCHICAL CONTROL, see 
Computing control 


HYDRAULICS 
Comparing Electromagnetic Servo- 
valve Actuators for Hydraulic Pow- 
er Control. Holzbrock, Werner G. 
May 
Friction-Based Approach Eases Ser- 
voactuator Stability Analysis. Cy- 
Apr 
Hardware and Software Team Up to 
Control Steam Turbine Speed. 


INDUSTRIAL CONTROL 
A Digital Time: is Used for Press 
Brake Moniloring to Meet OSHA 
Requirements Feb 
A Microprocessor in Every Control 
Loop. Kompass, E. J. ...... Sept 
Analog-to-Digital Converters: There's 
More To Look For Than Resolution 
and Speed. Klein, A. Dec 
Carbon-Equivalent Computer Mea- 
sures Cast Iron Cooling. Warsin- 
ee. Gh, coher wes Sept 
Consider the Alternatives for Switch- 
ing Low-Levei Signals. Laduzinsky, 
Alan Nov 
Digital Techniques Provide Tight 
Control Over AC Motors. Klein, A. 
Dec 
Electrical Ladder Diagram Simplifies 
Moving Logic Design. Kiehl, Rich- 
ard B. and Don Arend _....... Feb 
Electronic Tuning Simplifies Vibrat- 
ing Feeder Adjustment .... Sept 
Energy Conservation: It's Time to Put 
Industrial Controls to Work. Kom- 
pass, E. J 
Energy Use Reduction in Cement 
Plants Reap Savings. Maycock, J. 
N. Oct 
Flat Gas Plasma Displays Challenge 
Traditional Markets. Bailey, S. J. 
Aug 
Hall-Effect Devices Control Perman- 
ent Magnet Brushless DC Motors. 
Jordan, Florin G. ....... ... Aug 
Honeywell to Offer new NC Soltware. 
(N) June 
Increase Stepping Motor Resolution 
with Ministepping. Pritchard. Eric 
K. Nov 
IR Monitor. Controller Assures Reli- 
able Armature Winding Connec- 
tions. intrieri, Anthony J. ... Nov 
Machine Tool Show: Two Weeks of 
Metal Cutting and Controls. (N) 
Aug 
NC System Allows Part Programming 
by Machinists. (N) Apr 
Scheduled Equipment Control Saves 
Manufacturing Process’ Energy. 
Andreiev, Nikita 
Sequential Approach Simplifies PLC 
Programming. Henry, Donald Mar 
Some Perspectives on Microproces- 
sors and Microcomputers. Kom- 
ee Se MR eae ete Sept 
Temperature Extremes Favor an All- 
Pneumatic Foundry Control. An- 
dreiev, Nikita 
The CONTROL Lanquage Challenges 
High-Level Compilers and Pro- 
grammable Controllers. Ruhl, R. 
C. Nov 
The Correct Way to Contact Surface 
Temperature Measurement. Bailey, 
Ce Pe oy re Sept 
Turbine Blade Temperature Moni- 
tored by Fibre Optic System . Oct 
Two-Axis Lathe Control New From 
Philips. (N) 
Two PLCs Unveiled at PC Confer- 
ence in Boston. (N) 
Unusual Pneumatic Sensor Has Elec- 
trical Output. Engstrom, Peter M. 


Weigh-Feeder Control Needs Favor 
the Digital System. Wilson, David 


INTERFACING WITH COMPUTERS 
Computer/Electric Meter Interfacing 
9 by New Circuit. Ristad, C. 
Oct 

ett Packard Offers Standard In- 
terface Bus Course. (N) .... Feb 
Incremental Motion: Analog Path to 
Digital Control. Bailey, S. J. . Nov 
New Interface System From Beck- 
man. (N) Sept 
Optical Isolation Solves Mixed In- 
terface Problems. Bailey, S. J. Jan 
Results of ‘Do you interface fluid 
power systems with computers?” 


INVERTERS, see Power Controllers 
LED DISPLAYS, see Display of data 


LEVEL 

Level Sensor '76: A Case of Contact 
or Noncontact. Bailey, S. J. . July 

RF Level Transmitter Has No Moving 


MACHINE CONTROL 
A Digital Timer is Used for Press 
Brake Monitoring to Meet OSHA 
Requirements Feb 
Electrical Ladder Diagram Simpli- 
fies Moving Part Logic Design. 
Kiehl, Richard B. and Don Arend 
Feb 
Electronic Tuning Simplifies Vibrat- 
ing Feed Adjustment Sept 
Hall-Effect Devices Control Perman- 
ent Magnet Brushless DC Motors. 
Jordan, Florin G. .. .... Aug 
Honeywell to Offer New NC Soft- 
ware. (N) June 
Machine Tool Show: Two Weeks of 
Metal Cutting and Controls. (N) 
Aug 
NC System Allows Part Programming 
by Machinists. (N) Apr 
Scheduled Equipment Control Saves 
Manufacturing Process Energy. 
Andreiev, Nikita Oct 
Sequential Aproach Simplifies PLC 
Programming. Henry, Donald Mar 
Temperature Extremes Favor an All- 
Pneumatic Foundry Control. An- 
dreiev, Nikita ........ ss rata Feb 
The CONTROL Language Challenges 
High-Level Compilers and Pro- 
gramming Controllers. Ruhl, R. C. 
Nov 
Two-Axis Lathe Control New From 
Philips. (N) 


MAN-MACHINE INTERFACING 

Alarm Analysis Can Diagnose Sys- 
tem Faults. Bristol, E. H. and H. L. 
ee eee trae Feb 

CRT Touch Panels Provide Maximum 
Flexibility in Computer Interaction. 
Crook, Ken 


MARKETING « 

A Microprocessor in Every Control 
Loop. Kompass, E. J. ...... Sept 

Balance of Trade, Favors Electronic 
Instrumentation. (N) May 

Data System Growth to Lead Sub- 
systems: Report. (N) July 

“Even the Small Pieces Are Big”. 





Flat Gas Plasma Displays Challenge 
Traditional Markets. Bailey, S. J. 
Aug 
German Process Computer Market. 
(N) Mar 
Motorola .Forms Micro - Module 
Group. (N) June 
Report Describes Temperature Sen- 
sor Markets. (N) 
Reports Project Digital and Analog 
Meter Markets. (N) May 
Some Perspectives on Microproces- 
sors and Microcomputers. Kom- 
~E,  e  e ee Sept 
The Control System as a Market. 
(ED) Feb 
The PLC Comes of Age—Update 
Reveals New Markets. Andreiev, 
Apr 
The Programmable Controller Mak- 
ers Take a Look in the Mirror. 
Ledgerwood, B. K. ........ Dec 


MEASURING 
Carbon-Equivalent Computer Mea- 
sures Cast Iron Cooling. Warsin- 
See. 4. cieieaswee oOo Sept 
Chromatograph Control Slated for 
Dow Plant. (N) May 
Differential Pressure Measurement 
Determines Smoke Density .. Jan 
Flowmeters '76: A Sensing Princple 
and Pickoff Mix. Bailey, S. J. . Oct 
IR Monitor Controller Assures Reli- 
able Armature Winding Connec- 
tions. Intrieri, Anthony J. ... Nov 
Level Sensors '76: A Case of Con- 
tact or Noncontact. Bailey, S. J. 
July 
LVDT Reduces Errors in a Relative 
Humidity Meter ‘ May 
On-Line Analyzers for Product and 
For Waste. Bailey, S.J. .... June 
Pressure Sensors On-Line for 1976. 
RN. eo Scns «aco wae Feb 
RF Level Transmitter Has No Moving 
Parts. (N) 
Smart Test Instruments Speed Sys- 
tem Design. Andreiev, Nikita Sept 
Temperature Sensors Plod; Control- 
lers Promise Action. Bailey,.S. J. 
Aug 
The Correct Way to Contact Surface 
Temperature Measurement. Bailey, 
| SS ee Sept 
Turbine Blade Temperature Moni- 
tored by Fiber Optic System . Oct 
Unusual Pneumatic Sensor Has 
Electrical Output. .Engstrom, Peter 
M. Mar 
Web Tension Controller Uses 
LVDT Position Senor 


MEETING, NEWS REPORTS 

Advanced Control Conference Slated 
for Chicago ‘77. (N) ....... Sept 

CE Sialfer to Chair PLC Conference. 


Chem Show '76 Exhibit Roster Defies 
Recession. (N) Jan 
ISA '76 Meets in Houston. (N) Sept 
ISA '76 Podium Postulates Produc- 
tivity. Bailey, S. J. ........ Sept 
ISA '76: The Conference Was Good; 
The Exhibit Were Even Better. (N) 
Nov 

Machine Tool Show: Two Weeks of 
Meta! Cutting and Control. (N) 


Purdue Workshop Adds “Real-Time” 
Committee. (N) .. Jan 

Two PLCs unveiled at PC Confer- 
ence in Boston. (N) 

U.S. Micro-Mini Exhibition Slated for 
Frankfurt. (N) 

126 Technical Sessions Scheduled 
for '76 NCC. (N) 


MEMORIES 
Mod Comp Unveils '‘Memory-+-"". (N) 
May 
New CMOS Microprocessor and 
SOS RAMs from RCA. (N) .. Mar 
New N-MOS RAM Results in Com- 
puter Price Reduction. (N) Feb 


MICROPROCESSORS 

A Microcomputer Tailored for Multi- 
processor Control Application. 
Adams, G., T. Morgan and J. 
Zarrella Sept 

A Microprocessor in Every Control 
Loop. Kompass, E. J. ..... Sept 

The Day of the ‘‘Hang-On’” Control- 
ler. (ED) Aug 

Microprocessor - Based Controller 
Handles Analog and Digital 1/0. 
oe ee Se eh ge July 

New CMOS Microprocessor and SOS 
RAMs from RCA. (N) 

“Packaging New Technology for the 
User’. (ED) Nov 

Some Perspectives on Microproces- 
sors. Kompass, E. J. ...... Sept 

Temperature Sensors Plod; Control- 
lers Promise Action. Bailey, S. J. 


MONITORING AND ANNUNCIATING 

Alarm Analysis Can diagnose Sys- 
tem Faults. Bristol, E. H. and H. L. 
Wade Feb 

Annunciators Hold Ground Against 
the CRT. Andreiev, Nikita ... Mar 

New Temperature Monitor System 
Installed. (N) 


MOTOR DRIVE SYSTEMS 

Diagnostics Featured in GE's New 
DC Motor Drives. (N) Apr 

Digital Techniques Provide Tight 
Control Over AC Motors. Klein, A. 


Increase. Stepping Motor Resolution 
with Ministepping. Pritchard, Eric 
K Nov 


Incremental Motion: Analog Path to 
Digital Control. Bailey, S. J. . Nov 


MULTIPLEXING 

Consider the Alternatives for Switch- 
ing Low-Level Signals. Laduzin- 
sky, Alan Nov 

Multiplexer: Distributed Control De- 
siqn Component. Bailey, S. J. Apr 

Multiplexing—Once Mistrusted Now 
in Demand. Fling, John .... Apr 


NOISE 

OptimizingValve Jet Size and Spac- 
ing Reduces Valve Noise. Reed, 
Carleton 


OPTICAL ISOLATION 
Optical Isolation Solves Mixed Inter- 
face Problems. Bailey, S. J. . Jan 


PAPER AND PULP CONTROLS 
Paper Mill Batch Digester Auto- 
mated. (N) 


PARTY LINE SYSTEMS, see Data 
highways 


PNEUMATICS 
Electrical Ladder Diagram Simplifies 
Moving Part Logic Design. Arend, 
Don and Richard B. Kiehl ... Feb 
Pneumatic Controls Are Holding 
Their Own. Bailey, S. J. .... Dec 
Temperature Extremes Favor an All- 
Pneumatic Control. Andreiev, Ni- 
Feb 
Unusual Pneumatic Sensor Has Elec- 
trical Output. Engstrom, Peter M. 


POSITION 

Half-Effect Devices Control Perman- 
ent Magnet Brushless DC Motors. 
Jordan, Florin G. .......... Aug 

Increase Stepping Motor Resolution 
with Ministepping. Pritchard, Eric 
Ry.) 3 ches bas oe a eee ve Nov 

Incremental Motion: Analog Path to 
Digital Control. Bailey, S.J. Nov 

Mechanical Push-Pull Control With 
Cam Action Permits Multiple 
Bends 

Web Tension Controller Uses LVDT 
Position Sensor 


POWER CONTROLLERS 

CMOS Digital Circuits Control High 
Power AC Loads Directly .... Mar 

The Small UPS—the Battery View. 
Bridgers, Ron and John Evjen Mar 

The Small UPS—The Output Side. 
Foote, OK WM. ccakccwescee Mar 


POWER SUPPLIES 

The Small UPS—the Battery View. 
Bridgers, Ron and John Evjen Mar 

The Small UPS—The Output Side. 
See eee Mar 


PRESSURE - 

Differential Pressure Measurement 
Determines Smoke Density .. Jan 

Pressure Sensors On-Line for 1976. 
eS I See ter Feb 


PROCESS CONTROL 

A Microprocessor in Every Loop. 
a a a ee Sept 

Analog-to-Digital Converters: There's 
More to Look for than Resolution 
and Speed. Klein, A. ...... Dec 

Annunciators Hold Ground Against 
the CRT. Andreiev, Nikita ... Mar 

Bailey Has New Modular Termina- 
tion System. (N) Aug 

Boiler Controls Keep Energy Costs 
From Going Sky-High. Robnett, J. 
D. Oct 

Cavitation—Minimizing Its Destruc- 
tive Effects in Control Valves. 
Lambert, Don May 

Chromatograph Control Slated for 
Dow Plant. (N) May 

Consider the Alternatives for Switch- 
ing Low-Level Signals. Laduzin- 
sky, Alan 

Controls Cut Fuel Use in Chemical 
Installation. (N) Nov 

Energy Conservation Pays Off Fast 
in Chemical Plant. J. E. Bullock 
and R. Giles 

Energy Use Reduction in Cement 
Plants Reap Savings. 





Fisher Expands ac? Line with Split- 
Architecture System. (N) ... Sept 

Flowmeters '76: A Sensing Principle 
and Pickoff Mix. Bailey, S. J. Oct 

Gas Distribution System Will Be 
Mini-Based. (N) .......... July 

German Process Computer Market. 
(N) Mar 

ISA '76 Podium Postulates Producti- 
VY; Ganey, GS. Us cists oe, Sept 

ISA '76: The Conference Was Good; 
The Exhibits Were Even Better. 
(N) 

Microprocessor - Based Controller 
Handles Analog and Digital 1/0. 
ca. ae ee A aie July 

Multiple-Level Bang-Bang: The On, 
Off, Half-Off, Controller. Klein, A. 

April 

New Interface System From Beck- 
man. (N) Sept 

On-Line Analyzers for Product and 
For Waste. Bailey, S. J. .... June 

Optical Isolation Solves Mixed In- 
terface Problems. Bailey, S. J. Jan 

Optimizing Valve Jet Size and Spac- 
ing Reduces Valve Noise. Reed, 
Carleton Sept 

Paper Mill Batch Digester Automa- 
ted. (N) July 

Pneumatic Controls Are Holding 
Their Own. Bailey, S. J. .... Dec 
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